This two-part study integrates a quantitative review of one year of US newspaper coverage of climate science with a qualitative, comparative analysis of media-created themes and frames using a social constructivist approach. In addition to an examination of newspaper articles, this paper includes a reflexive comparison with attendant wire stories and scientific texts. Special attention is given to articles constructed with and framed by rhetoric emphasising uncertainty, controversy, and climate scepticism. r
Introduction
One problematic trend of the US media has been the suggestion that substantive disagreement exists within the international scientific community as to the reality of anthropogenic climate change; however, this concept is false (Oreskes, 2004) . The Intergovernmental Panel on Climate Change (IPCC) concluded (2001) that there is strong evidence that most of the observed warming of the Earth over the last 50 years is attributable to human activities, and other scientific bodies agree.
1 Notwithstanding the tendency by some in the media and elsewhere to portray the science of climate change as uncertain or controversial, a recent poll by the Program on International Policy Attitudes (PIPA) (2005) found that 73% of the US public believe that their country should participate in the Kyoto Protocol and 86% think that President Bush should act to limit greenhouse gas emissions if such action is taken by the leaders of other G8 countries. The US is the world's largest emitter of greenhouse gases, 2 but despite all of these facts, the US federal government is repudiating the challenge of anthropogenic climate change.
Quite relative to this state of affairs is the fact that powerful forces within society combine to distract both the US public and policy-makers from this reality. There is no question that certain business sectors benefit from this political impasse, the contours of which are most discernible when influential individuals publicly dispute the scientific consensus on climate change-such as when Republican Senator James Inhofe of Oklahoma (2004, S11292) , on the floor of the Senate, proclaimed (as he also had in 2003) that 'Global warming is the greatest hoax ever perpetrated on the American people'.
3 A number of large corporations that profit substantially from fossil fuel consumption, such as ExxonMobil, 4 provide financial support to their political allies in an effort to undermine public trust in climate science.
At the centre of this climate backlash is a group of dissident scientists. The number of these climate sceptics 5 is greater in the US than in any other country (Demeritt, 2001; Lahsen, 2005) . Although the peer-reviewed scientific literature agrees with the IPCC (Oreskes, 2004) , within the media-wherefrom the majority of adults in the US are informed about science (Nelkin, 1995) -claims that are dismissive of anthropogenic climate change are prominently featured. Many global ecological crises are so abstract as to escape immediate public notice. Therefore, it is primarily through the media that climate change is publicly represented (Wilson, 1995 (Wilson, , 2000a and in this sense it is the media that construct climate change as a social problem. The term social construction is polymorphous and one associated with a variety of analytical approaches (e.g. Hacking, 1999; Demeritt, 2002) ; but as I use it here, social construction is simply 'the idea that the social context of inquiry, rather than the world which is investigated, determines-constructs-knowledge' (Barnes, 2003, pp. 747-748) .
The Newspaper Association of America (NAA) reported that in 2003, 54.1% of the total adult population read weekday newspapers; Sunday readership was at 62.5%. 6 Although the NAA statistics reflect a decline in newspaper readership, 7 this forum is still an important source of public knowledge. In light of this, the dual goals of this paper are to examine the breadth and sourcing of US newspaper coverage of scientific findings relating to climate change and to conduct an analysis of the framing of press reports made by newspapers and their wire/news service sources. The organisation of this paper is as follows. A brief review of the existing literature on media coverage of science and climate change is followed by a discussion of my methods and data. After a short account of framing techniques, I set forth my analysis of the mediaconstructed frames that shaped one year of articles on climate science before finally concluding with a discussion of my findings.
The fourth estate
During the first half of the twentieth century, US journalism was transformed into a profession with its own set of standards that emphasised non-partisanship and factual accuracy (McChesney, 2004) . However, this development did not come without complications as the practices of news professionalism, along with modern news organisational systems, have been found to reinforce and legitimate the existing status quo (Tuchman, 1978) . One of the paradoxes, explains Bennett (2005) , is that professional standards intended to prevent bias, such as objectivity, can create conditions that lead to systematic distortion of the news. Further compounding this predicament, observes linguist George Lakoff (2002) , is the false presumption that the language of journalism is conceptually neutral when in fact it can reinforce certain value systems.
A number of different academic approaches explicate media representations and their influence upon public comprehension. Considerable work has focused on the detrimental effects of US corporate media control, such as how the same might cause bias in news reporting (e.g. Herman and Chomsky, 1988; Chomsky, 1989 Chomsky, , 1997 McChesney, 1998 McChesney, , 1999 McChesney, , 2004 Bagdikian, 2004; Goodman and Goodman, 2004; Bennett, 2005; McChesney, et al., 2005) , and upon successful efforts by the public relations (PR) industry to influence and shape the news (e.g. Manheim and Albritton, 1984; Blyskal and Blyskal, 1985; Nelson, 1989; Stauber and Rampton, 1995; Chomsky, 1997 Chomsky, , 2002 Davis, 2000; Rampton and Stauber, 2001) .
Science journalism has long been a popular topic of academic study (e.g. Krieghbaum, 1967; Friedman, et al., 1986 Friedman, et al., , 1999 Nelkin, 1995; Lewenstein, 1995; Gregory and Miller, 1998; Allan, 2002) and includes a branch concerned with media coverage of environmental risk (e.g. Wilkins and Patterson, 1987; Dunwoody and Peters, 1992; Mazur and Lee, 1993; Beck, 1995; Friedman et al., 1996; Mazur, 1998; Ungar, 1998; Allan et al., 2000; Sachsman et al., 2004; Major and Atwood, 2004) . Our understanding of media portrayals of climate change has advanced through works that have explored various dimensions of this realm, such as sources of reporter knowledge (Mormont and Dasnoy, 1995; Wilson, 2000a, b) ; misreporting or miscommunication (Schneider, 1990; Bell, 1991a Bell, , b, 1994a Henderson-Sellers, 1998a misunderstanding (Bell, 1994b; Wilson, 2000b; Hargreaves et al., 2003) ; the social construction of scientific uncertainty (Zehr, 2000; Corbett and Durfee, 2004) ; and prominent trends in the way climate change is communicated (Wilkins and Patterson, 1991; Wilkins, 1993; Weingart et al., 2000; Friel, 2005) .
Further, textual analyses of newspaper coverage of science have been performed on an international scale (e.g. Einsiedel, 1992 [Canada] ; Hansen, 1994 It is well-recognised that in order to maintain an illusion of intense controversy, industry lobbies as well as special interest groups and PR firms have manipulated climate science and exploited the US media (e.g. Gelbspan, 1998 Gelbspan, , 2004 Gelbspan, , 2005 Beder, 1999; Leggett, 2001; Rampton and Stauber, 2001; Pollack, 2003; Lahsen, 2005; McKibben, 2005; Mooney, 2005a,b; Austin and Phoenix, 2005) . In light of the continuing influence of climate sceptics upon US media and policy, there is need for a more current and comprehensive analysis of newspapers and their newswire sources that also examines the pervasiveness of frames constructed with rhetoric of the sceptical countermovement. Zehr (2000) determined that the popular press uses a number of methods to frame climate science as uncertain, including 'through the practice of interjecting and emphasizing controversy or disagreement among scientists'; this often creates drama and provides journalists 'with a guise of objectivity '(p. 90) . In order to provide balance while reporting on climate change, some journalists include rebuttals by experts who, often through think-tanks, are affiliated with the fossil fuel industry (Gelbspan, 1998 (Gelbspan, , 2004 (Gelbspan, , 2005 Leggett, 2001; Lahsen, 2005) . Regrettably, this creates the impression that scientific opinion is evenly divided or completely unsettled. Boykoff and Boykoff (2004) analysed the journalistic norm of balance 8 as it related to coverage of global warming by four prestigious US newspapers 9 (from 1988 to 2002) and concluded (p. 134):
[A]dherence to the norm of balanced reporting leads to informationally biased coverage of global warming. This bias, hidden behind the veil of journalistic balance, creates both discursive and real political space for the US government to shirk responsibility and delay action regarding global warming. Gelbspan (2004) , a long-time US reporter and editor, proposes that the ethic of journalistic balance should be evoked when the story involves opinion; but when there is a question of fact reporters should research the story to discover which claims are factual.
Methodology
The National Newspaper Association estimates that more than 150 million US citizens read regional or community newspapers.
10 Most of the foregoing textual analyses have been concerned with a small number of newspapers that are read nationwide. While this study also includes climate science coverage by nationally read newspapers, due to the prevalence of regional newspapers, hundreds of community newspapers are incorporated into this review. Abstracts supplied by NewsLibrary.com consisted (approximately) of the first 75-80 words of the article and most often included all of the lead (or introduction) paragraph(s). According to Bell (1991b) : 'The lead is the most distinctive feature of news discourse y Framing the lead is arguably the journalist's primary writing skill y The lead is a microstory. [It] concentrates the news value of the story y' (pp. 176-177). The headline of an article is derived 'principally from the lead' and the length thereof is 'dictated by the constraints of page layout' (Bell 1991b, p. 186). 12 During deliberation over which database to employ, I discovered that NewsLibrary.com (using the 'custom list') contained abstracts from a greater number of newspapers than LexisNexis (approximately 161). Although NewsLibrary.com excluded the New York Times, the Los Angeles Times, the Chicago Tribune, and USA Today, the websites of these newspapers contained searchable archives. I also detected significant limitations with LexisNexis for this type of research. When performing a LexisNexis search under 'US news' either by region (LexisNexis breaks the US into four regions) or by individual state, sources include not only newspapers but also wire services; magazines; legislative reports; and legal, business, ethnic, trade, and international affairs publications. A researcher can select the individual sources (newspapers) rather than use the blanket region or state, but when doing so is limited to a search of only five sources (newspapers) at a time. Also, when reviewing the list of sources on LexisNexis it is not always simple to determine the type or location of a publication. NewsLibrary.com also includes wire articles and other publications but it is relatively easy to eliminate these from the search.
Washington Post). To complement this data, the electronic versions of four newspapers (that were not included in NewsLibrary.com) have been employed as supplementary sources: the New York Times, the Los Angeles Times, the Chicago Tribune, and USA Today. These 255 newspapers are based in 43 states and the District of Columbia.
Many of the studies referred to above analysed newspaper coverage of climate change, including the political dimension, over multiple years or decades, but this study should be viewed as a snapshot of the socially constructed news of climate science during the time period of 1 March 2003 to 29 February 2004. 13 This cross-section is not intended to be representative of prior years but would prove instructive for comparative studies of historical and future journalistic phenomena. Data collection was performed in three stages. First, I conducted a search of all 251 newspapers in the NewsLibrary.com database using the search terms 'climate AND change'. By reading the abstracts it was possible to narrow the population generated by this search by excluding political stories, commentaries, editorials, interviews, book reviews, and letters to editors. During the screening process, I took notes on each climate science article and collected qualifying abstracts. I repeated this process with the search terms 'global AND warming' and then replicated this routine using the websites of the aforementioned newspapers. A review of my data allowed me to eliminate a number of duplicates that had occurred due to the appearance of both 'climate change' and 'global warming' in some stories. I was then left with a total of 544 climate science articles.
The population of 544 newspaper articles included 246 unique accounts that were reported only by single newspapers. The remaining (non-singular) 298 articles (55% of the population) were published by 93 newspapers and covered 32 discrete scientific claims (that is, 32 scientific studies had been reported by more than one newspaper). As this study compares themes and frames within the press, and against the scientific texts, the frame analysis that follows is directed towards the press coverage of these 32 scientific claims.
Next, using the database LexisNexis, I gathered all wire and syndicated news service articles relating to the 32 scientific studies. And finally, scientific texts, published and when available unpublished, were located by using various Internet websites and databases; during this process some press releases were discovered. The 32 collective specimens-the scientific claims/findings along with concomitant newspaper and wire articles-have been assigned numbers and within the following analysis are referred to as numbered items.
Part I: climate science in the news
My frame analysis of the 32 items was guided by a reading of the original research, press releases, wire stories, and newspaper abstracts (in some cases full newspaper articles). The 32 items all related to new research findings, but to provide context, the 246 non-item or single newspaper articles touched upon a variety of issues relating to climate change: the effects upon certain geographical locations, habitats, or endeavours such as farming; forecasts of future changes and threats; introductions to new technologies or forthcoming studies; and various ideas relating to mitigation. Other non-item articles described such topics as the role of carbon sinks, non-anthropogenic causation (such as solar variations), scientific arguments relating to human caused versus natural climate change, carbon dioxide (CO 2 ) mandates, and general science that mentioned climate change. Table 1 provides details on the scientific research upon which the 32 items were based and includes sum totals of newspaper articles.
14 The three climate studies that received the broadest degree of newspaper coverage, as in number of articles, are situated within the following items: 30-2003 was third-hottest year on record (42 articles); 28-Soot is a factor in global warming (34 articles); and 26-Warming effects upon ski resorts (29 articles). Twenty-five (78.12%) of the items involved 10 or fewer newspaper articles; three (9.38%) had 11-20 reports; two (6.25%) had 21-30; and two (6.25%) were covered in 31-42 articles.
A survey of the scientific texts that provided the foundation for the 32 items presented scientific claims or findings that fell within six broad categories: effects predicted, effects documented, anthropogenic causation, causation unrelated to CO 2 or methane (CH 4 ), clean energy or mitigation, and adaptation. These studies generally encompassed more than one of the above issues.
Part II: framing the science
Societies choose (culturally determine) what they shall consider as events (Galtung and Ruge, 1973) . By disseminating information about these events, news organisations 'circulate and shape knowledge'; they also play an important role in setting the political agenda (Tuchman, 1978, p. 2) . A powerful component of journalism is the construction of news themes and frames. The theme of an article is the idea that connects various 'semantic elements of a story', such as descriptions of action, quotations, and background information, 'into a coherent whole ' (Pan and Kosicki, 1993, p. 59) . Goffman (1974) used the term frame to describe the identifiable basic elements each of us uses to mentally organise social events or situations. The concept of framing
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Research began early spring 2004 and sampled the immediate past one year period.
14 A comparative analysis of the number of words per newspaper article revealed no trend. (1) Nature, 423:528-531 and (2) Earth Interactions, vol. 7 (2003) Paper 4 Titles:
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(1) Impact of urbanization and land-use change on climate (2) Detection of urban-induced rainfall anomalies in a major coastal city Authors:
(1) Eugenia Kalnay and Ming Cai (2) provides a way to 'describe the power of a communicating text'; frame analysis illuminates the manner in which influence over consciousness is exerted by the transfer of information (Entman, 1993, p. 51 Smoking rain clouds over the Amazon Authors:
Andreae, Rosenfeld, Artaxo, Costa, Frank, Longo, and Silva-Dias promoted interpretations ultimately lead to evaluations (Entman, 1991 (Entman, , 2004 . Social actors available to the media are known as primary definers (Hall et al., 1978) ; these individuals help to 'frame and define not only what the issues are but also y the terms of reference for their discussion' (Hansen, 1993, p. xviii) . Correspondingly, the framework of a primary definition operationally limits future discourse (Hall et al., 1978) . Interpretive packages 15 (Gamson, 1981) have 'a central [organising] idea or frame'; these packages (such as progress) are sustained by 'constructing meaning over time, incorporating new events into their interpretive frames' (Gamson and Modigliani, 1989, pp. 3-4) .
McCright and Dunlap (2000) analysed the claimsmaking and framing techniques promoted by certain US conservative think-tanks in their efforts (between 1990 and 1997) to dismiss the reality of climate change. Three major frames were identified: criticism of scientific evidence, substantial benefits of climate change, and actions to ameliorate would be too great a threat to the nation's economy and sovereignty. These researchers discovered that the failure to keep climate change on the public agenda is not caused simply by waning media attention or the complexities of the science, but is largely a result of concerted efforts and exercise of power by the influential counter-movement.
Within the cross-section of this study I encountered four discernable frames: valid science; ambiguous cause or effects (indicating a degree of disregard for the gravity of climate change); uncertain science; and controversial science. For the purposes of this paper, if each wire and newspaper article within an item was constructed with a valid science frame, the item is classified here as having such a frame. Conversely, although some news organisations reporting the science on which an item was based may have framed their articles as valid science, if one of the remaining three frames had been constructed by any of the newspapers or wire services, that item has been set forth under the particular non-valid science frame most prominent within the item. The results of my frame analysis indicate that valid science frames were constructed in most of the items (21) and non-valid science frames were evident within the news coverage of the remaining 11 items (roughly one-third of the total 32 items). Three items included the frame of ambiguous cause or effects, three contained an uncertain science frame, and five embodied a controversial science frame. While the majority of items were constructed with frames of valid science, I hypothesize that these non-valid science frames were sufficiently prominent as to effect substantial confusion among readers.
Valid science
The articles framed as valid science did not discuss scepticism of the research or of climate change and often engaged the authors of the scientific study as primary definers. Valid science frames were constructed by newspapers in articles that examined the following: extreme weather events in California (item 2, which included 'Climate change creating problems: warmer globe would bring more storms, floods to state, researchers say', Daily Review, Hayward, Calif., 11 March 2003); climate sensitivity /stabilisation along with the need for a transition to clean energy (item 5); and the viability of a particular tropical snail that is under threat by climate change as well as other factors (item 21).
In addition to encompassing newspaper articles constructed as valid science, the following items contained wire/news service articles that were also framed in this mode. These items covered an array of issues: increasing extreme weather events (items 1 and 11); the effect of cloud cover on the warming Arctic (item 3); the impact of climate change in the Great Lakes region (item 6, which included 'Climate change could dry Great Lakes', United Press . Lastly, valid science frames were constructed in articles relating to the following: an anthropogenic link to the (climate indicator) diurnal temperature range 16 (item 16); adverse effects of CO 2 emissions to ocean pH (acidification) (item 18); studies of the Sierra Nevada glaciers (item 19); atmospheric CH 4 levels (item 24); prehistoric anthropogenic greenhouse gas emissions (item 27); and Amazon forest fires and their effect on climate (item 32).
Ambiguous cause or effects
Beginning with the second class of frames, ambiguous cause or effects, my analysis now turns to the remaining 11 items that embodied frames that diverged from a theme of valid science. First is a case in which a frame was crafted in Table 1 ). such a manner that the scientific findings were deemphasised. The subject of item 17 was the break-up of the Ward Hunt Ice Shelf, the largest Arctic ice shelf, and the associated loss of an epishelf lake. 17 The AP issued 'Ice breakup in Canada blamed on warming ' (22 September 2003) . The AP explained that 'Calving of ice shelves into giant icebergs is seen regularly from Antarctica and many scientists believe that is caused by global warming, though research continues to try and verify that.
[A] similar ice breakup in the Northern Hemisphere was reportedy'. However, the rather explicit frame created by the AP was replicated by only three of the eight reporting newspapers, such as the Los Angeles Times: 'Arctic's biggest ice shelf, a sentinel of climate change, cracks apart ' (23 September 2003) . In comparison, the New York Times constructed an ambiguous frame in their article headlined: 'Huge ice shelf is reported to break up in Canada' (23 September 2003); the remaining four newspapers used similar headlines.
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The above news coverage was based on a paper published in Geophysical Research Letters by Mueller, Vincent, and Jeffries. These researchers found that the thinning and fragmentation are 'evidence for climate change' (pp. 1-1). While avoiding the keywords 'global warming' or 'climate change', the Times article noted that these scientists had observed that this event provides 'fresh evidence that the region is warming past thresholds that can produce abrupt changes'.
If an article reflects a sardonic theme, the effects of climate change are obscured. This is the case with item 22 which was based on a press release from the Geological Society of America (GSA) headed: 'Climate change in the vineyards: the taste of global warming' (03 November 2003) that described a study of the world's top 27 wine regions. The headlines used by most of the 14 reporting newspapers were upbeat, for example, 'Global warming tastes fine in a bottle of good Cabernet: higher temperatures linked' (Tri-Valley Herald, Pleasanton, Calif., 3 November 2003). A Washington Post article under the caption 'Serving wine globally warmed' (10 November 2003) began: 'For wine lovers, global warming may not be such a bad thing: research indicates that warming temperatures are improving the quality of fine wines'. An AP article, titled 'US scientists link global warming and wine quality' (14 November 2003), led with: 'Global warming may become a worldwide catastrophe, but at least the wine should be better'. Although a cheerful theme reverberated, it belied trouble ahead for the wine industry. The GSA release had quoted one of the researchers who warned '[s]urvival of today's wine regions will depend on how well viticulturists adapt to and mitigate the effects of climate change'.
A United Nations Environment Programme (UNEP) press release with the title 'Many ski resorts heading downhill as a result of global warming' (2 December 2003) introduced a research paper prepared for a world conference associated with the Olympic Games. This release spurred an AP article that was carried by 29 newspapers (item 26). The AP story, headlined 'U.N. reports warming effects on ski areas' (3 December 2003), included the comments of Klaus Toepfer, Executive Director of UNEP, who emphasised: 'Climate change is happening now. We can measure it'. The AP then included a bewildering comment: 'Many scientists believe that [CO 2 ] and other so-called ''greenhouse'' gases trap heat in the atmosphere' (emphasis added). Although the theme of the UNEP press release related to the ski industry, it included the following words of Toepfer:
Climate change in the form of extreme weather events such as hurricanes, floods and droughts, is the greatest challenge facing the world. Clearly it is the poorest of the poor on continents like Africa, Asia and Latin America who are at the greatest risk, who are the most vulnerable.
The press release concluded with:
The researchers argue that, while winter sports tourism is clearly a potential victim of climate change, it also has a responsibility towards reducing [CO 2 ] and the other emissions linked with global warming.
While the AP mentioned the Kyoto Protocol, the underlying theme remained focused on ski resorts. Meanwhile, item 26 holds dual significance as some of the coverage that the UNEP press release received may have been attracted by a news peg (Baldwin and Beach, 1940) which is a recent event, public statement, etc. on which journalists can hang stories (Gans, 1979) . The subject news peg was a story relating to Russia's stance on the Kyoto Protocol that was covered by a flurry of wire articles. Many of the newspapers reporting item 26 also published the Russia/Kyoto story on the same day.
Uncertain science
Boykoff and Boykoff (2004) also examined the balanced newspaper coverage of climate mitigation options, ranging from cautious to urgent and from voluntary to mandatory, and these researchers found bias through balance here as well. An updated analysis might incorporate adaptationa concept just entering US newspaper climate discourse. Pielke (1998 Pielke ( , 2004 complains of an incompatibility of the definitions for climate change used by the United Nations Framework Convention on Climate Change (UNFCCC) and the IPCC. Pielke (1998 Pielke ( , 2004 argues that this quandary has led to a problematic framing of the issues, hindering policy-making and creating a bias against adaptation.
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Low-salinity water floating on the sea which is retained by ice shelves (Mueller et al., p. 1-1, see item 17 in Table 1 ).
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Although it may not be the case in this instance, in addition to wire and commercial news services, media outlets have access to news services provided by newspapers such as the New York Times, the Los Angeles Times, and the Washington Post.
In addition to an uncertain science frame within item 20, the issue of adaptation was raised despite the fact that the reported scientific study contained no such reference. NASA's 19 Goddard Space Flight Center issued a press release headed 'Recent warming of Arctic may affect worldwide climate ' (23 October 2003) that presented a study published by Josefino Comiso in the Journal of Climate. In the conclusion of this journal article, Comiso noted, among other findings, that 'A sustained warming of the magnitude observed would cause profound changes in the Arctic region, especially in the sea ice cover, parts of the Greenland ice sheet, the permafrost, glaciers, and snow cover over northern Eurasia and North America' (p. 3509 Although Comiso, in the introduction to the journal article, mentioned 'the recent change in phase of the Arctic Oscillation that has been linked to increasing greenhouse gases in the atmosphere' (p. 3498), the Cox/AJC article falsely averred a lack of scientific consensus with the inclusion of: 'there is little agreement on the reasons for climate change' (emphasis added). The AP quoted Comiso in emphasising '[t]he warming rate is quite high compared to what we observed previously', and Scripps Howard included the following from the author: 'When compared to ground-based surface temperatures, the rate of warming in the Arctic between 1981 and 2001 was eight times the rate of warming over the last 100 years y [t]he Arctic is in the process of being transformed'. While the Cox/AJC article was relatively detailed, it included no such direct quotes from Comiso, but did include the following comments of Rind: '[W]e have evidence that the climate of the Arctic is changing right now and changing rapidly. Whatever is causing it, we are going to have to start adapting to it' (emphasis added). 21 It is noteworthy that neither the AP nor Scripps Howard had incorporated the adaptation theme into their articles.
A paper published in Nature under the headline 'Extinction risk from climate change' was co-authored by 19 researchers and assessed extinction risks for sample regions covering 20% of the Earth's terrestrial surface. This study was reported by the AP and 27 newspapers (item 29). The AP (7 January 2004) article included the remarks of lead author Chris Thomas: 'We're already seeing biological communities respond very rapidly to climate warming'. The AP also noted: 'The researchers concede that there are many uncertainties in both climate forecasts and the computer models they used' (emphasis added). A comparison between this last AP statement and the following excerpts from the New York Times (8 January 2004) coverage reveals a striking difference in the way the uncertainty theme was constructed:
There's a huge amount of uncertainty [said Dr. Thomas]. y [But] despite the significant uncertainties, the researchers assessed the raw data on species numbers, current habitats and past extinctions from as many angles as possible. A press release issued by NASA captioned 'Black soot and snow: a warmer combination' (22 December 2003) described a study published in the Proceedings of the National Academy of Sciences of the United States of America (PNAS) that investigated the effect of soot on the reflective quality of snow and ice. This research was covered by the AP and 34 newspapers (item 28). The authors of this paper, James Hansen and Larissa Nazarenko, summarised (p. 428):
The soot effect [produced by incomplete combustion of carbonaceous material, mainly fossil fuels and biomass (p. 423)] on snow albedo 22 may be responsible for a quarter of observed global warming. Restoration of snow albedos y would have the double benefit of reducing global warming and raising the global temperature threshold at which dangerous anthropogenic interference with climate occurs.
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National Aeronautics and Space Administration. 
Controversial science
A number of articles in the cross-section included rhetoric from climate sceptics with known fossil fuel industry ties. The first in this set, item 4, was exclusively an AP story, picked up by six newspapers, based on findings published in Nature that detected an influence by anthropogenic greenhouse gases and sulphate aerosols on sea-level pressure. The AP article 'Study suggests greenhouse gases affect atmospheric pressure ' (19 March 2003) opened by explaining that 'greenhouse gas increases already blamed for global warming also may be shifting wind and rainfall patterns y'. The AP then quoted study leader Gillett: 'There is a detectable human influence [upon air pressure and weather patterns via greenhouse gas production], and it is an appreciable effect'. The AP also quoted Jim Hurrell of the National Center for Atmospheric Research (NCAR), who observed that this study 'offers the first major statistical evidence of greenhouse gas influence on atmospheric pressurey. With a change or trend like this you can rule out that it's some sort of random variable'. But then the AP invoked bias through balance by including comments from 'another climate expert' George Taylor, Oregon State University researcher and state climatologist, who discounted the study as speculative, and proposed natural variability as the probable cause. Regrettably, the AP had not provided all pertinent details of Taylor's background 23 ; he is a board member of the Center for the Study of Carbon Dioxide and Global Change. 24 The website for this group claims:
Atmospheric CO 2 enrichment brings growth and prosperity to man and nature alike.y [T] here is much more real-world evidence for the encouraging scenario we paint here than for the doom-and-gloom predictions of apocalypse that are preached by those who blindly follow the manifestly less-than-adequate prognostications of imperfect climate models.
In 2003 Taylor's group received US$40,000 from ExxonMobil. 25 Taylor, in one non-peer-reviewed article, wrote: 'I believe that the human contribution to climate change is a great deal smaller than natural variations'. 26 In another non-refereed work titled 'Science wake-up call: there's more hype than truth', Taylor wrote: '[E]xtreme [weather] events are becoming LESS commony. The warmest decade in the last 100 years in the US was the 1930s; the warmest year was 1934'. 27 And in a lengthy essay, Taylor criticised the intergovernmental ACIA report. Although Taylor had not thoroughly read this paper, based on his review it 'appear[ed] to be guilty of selective use of data' and was essentially 'bad science'.
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Not surprisingly, Senator Inhofe has cited Taylor while contributing to the 'bad science' package.
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Another known climate contrarian who appeared several times within the cross-section of articles is John Christy of the University of Alabama in Huntsville. National Public Radio (NPR) has reported that Senator Inhofe's proclamation that global warming is a hoax was based in part on the work of Christy (Harris, 2004) . According to the website of the conservative Independent Institute, Christy (2003) is on this group's panel on global warming. A press release (28 July 2003) from this organisation stated that a report based on the research of Christy and others, which appears to be non-peer-reviewed, included findings that satellite data show 'significantly less [warming] than forecast by climate models that are based on bad science' and governmental bias is traceable to 'a Clinton [a]dministration product that was based on bad science'.
30 According to corporate records, ExxonMobil contributed
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The website www.exxonsecrets.org was the original source for some of the background on climate sceptics discussed in this paper. Christy, identified as a 'long-time' climate sceptic by Gelbspan (2004, p. 48) , is the leader of a study, which appears to be unpublished at this time, concerning rising night-time temperatures in the San Joaquin Valley of California (item 7). The AP covered this research with an article headlined 'Irrigation blamed for warming San Joaquin' (15 April 2003) that was carried by two publications. Christy, quoted by the AP, postulated: 'One of the big issues right now is human-induced climate change from [CO 2 ]. Actually, it appears temperature change in the valley could be due to a different human factor, and that is irrigation'.
Christy was consulted by the New York Times for their (non-item) article 'Pollution blamed for thinner air at edge of the atmosphere ' (10 February 2004) , based on a study published in the Journal of Geophysical Research.
35 The ubiquitous term pollution is fallacious as researchers, Emmert et al. (p. 1), had implicitly referred to 'increasing concentrations of anthropogenic greenhouse gases, especially CO 2 ' (emphasis added). 36 Emmert's team detected that the increase in greenhouse gases could affect the thermosphere and near-Earth satellites. The Times article cited Emmert as explaining: 'The findings provide some of the clearest evidence that emissions of [CO 2 ] and other y greenhouse gases can significantly change the dynamics and even the dimensions of the atmosphere. We're impacting the environment all the way out to space'. Christy was first quoted in relation to composition of gases but the article concluded with an incongruous remark from Christy: 'Near the surface, the influences driving temperature shifts are far harder to discern'.
Christy and Roy Spencer have published studies in which they analysed data from polar-orbiting National Oceanic and Atmospheric Administration (NOAA) weather satellites (microwave sounding unit [MSU] data) in order to extract temperature records. Christy and Spencer had detected little or no warming of the troposphere. A reanalysis of this satellite data by Mears et al. (Remote Sensing Systems, or RSS) published in the Journal of Climate detected significantly more tropospheric warming (which is closer to climate models). Four newspapers reported on this re-analysis (item 25). Although the lead of a New York Times (18 November 2003) article began: 'One of the last gaps y to a human cause for global warming appears to be closing', the Times once again quoted Christy: 'We've had enough years of this human-induced forcing to get some boundaries on it, and it's just not going in the dramatic and catastrophic direction'.
A study comparing the Christy/Spencer MSU data set with that of Mears et al. (RSS) was published in Science by Santer et al. (item 9) . 37 This comparative analysis was published prior to the RSS re-analysis and, therefore, newspaper reports (five total) of the Santer et al. paper appeared prior to the RSS press coverage. According to Santer et al. (p. 1280 According to Rampton and Stauber (2001) , the CEI has been backed by major oil companies; funders have included: the American Petroleum Institute, Amoco, the ARCO Foundation, Ford Motor Co., General Motors, and the Texaco Foundation. McCright and Dunlap (2000) reviewed the literature of the CEI. Reference the CEI, see also: Gelbspan (1998 Gelbspan ( , 2004 Beder (1999) ; Mooney (2005a,b) ; Austin and Phoenix (2005 Prabhakara, C., Nucciarone, J., Yoo, J., 1995. Examination of 'global atmospheric temperature monitoring with satellite microwave measurements': 1) theoretical considerations. Climatic Change 30, 349-366; Prabhakara, C., Iacovazzi, R., Yoo, J., Dalu, G., 1998. Global warming deduced from MSU. Geophysical Research Letters 25(11), 1927 -1930 ; Prabhakara, C., Iacovazzi, R., Yoo, J., Dalu, G., 2000. Global warming: evidence from satellite observations. Geophysical Research Letters 27(21), 3517-3520. 39 Independent (UK) reported that on BBC Radio 4 Ebell declared that Sir David King, chief scientific advisor to the government of the United Kingdom, 45 'is an alarmist with ridiculous views who knows nothing about climate change' (Connor, 17 January 2005) .
Conclusions
Historically, the wire services have played a vital role in US newspaper reporting. Starr (2004, p. 186) found that the AP, a monopoly wire service during the second half of the nineteenth century, wielded extraordinary influence as '[i]n a sense, it was the first institution in America capable of ''broadcasting'' national news'. The results of this study indicate that the collective newswire/news service community is not only an essential but a dominant source of climate science news. Although the science of climate change does not appear to be a prime news topic for most of the 255 newspapers included in this study, there were numerous examples of frames constructed as valid science. Nonetheless, articles that framed climate change in terms of debate, controversy, or uncertainty were plentiful. Not only were there many examples of journalistic balance that led to bias, but some of the news outlets repeatedly used climate sceptics-with known fossil fuel industry ties-as primary definers. Worse yet, in some instances, such articles originated from wire or news service providers (including newspapers that provide such services or are affiliated with news service agencies)-which caused the exponential spread of misinformation.
For years, sceptics have referred to mainstream scientists as alarmists and to mainstream science as junk science (or similar terms). The above instances of the bad science concept should be appreciated as a fundamental tool used by sceptics in their construction of climate change as a controversial issue. This study has shown that by enlisting the media, climate sceptics continue their 'very cynical and deeply interested campaign to discredit the science of climate change' (Demeritt, 2001, p. 328) and that these efforts are facilitated by professional journalism practices employed by both newspapers and wire services.
The attack on climate science, observed Pollack (2003) , replicates previous assaults on science, such as by the pesticide industry (DDT), coal-burning electric utilities (acid rain), and the chemical industry (effect of CFCs 46 on stratospheric ozone). Furthermore, Nissani (1999, p. 37) stressed that the 'phoney' controversy surrounding anthropogenic climate change has been preceded by controversies on such issues as slavery, child labour, and civil rights. There have always been experts willing to back up a 'profitably mistaken viewpoint'; there have always been efforts 'to cover the issue in a thick fog of sophistry and uncertainty' and to 'unearth yet one more reason why the status quo is best for us' (Nissani, 1999, p. 37-38) .
The results of this study reflect a need for further exploration of current newsroom dynamics and protocols involved in the selection, de-selection, sourcing, and framing of climate science news. Such investigation should take into account observations by researchers, as far back as Breed (1955) , who examined the social forces within the newsroom that support conformity to unwritten news policy. It would also be useful to examine the prominence of climate science within the newspaper format, such as to quantify how many such articles appear on the front pages of US newspapers.
This study builds upon a growing literature that substantiates the media-created obstructions that prevent a more extensive understanding of climate change by the public and policy-makers. As Wilson (2000a) maintains, public confusion is exacerbated by reporters who misunderstand the basic scientific principles of climate change. It is disturbing that Wilson (2000a) found newspapers to be the ascendant source of knowledge on climate change for reporters themselves; interviews with scientists and the use of science journals were distant second and third sources, respectively. The above frame analysis indicates that this educational impediment remains.
In conclusion, it should be noted that 20 of the 32 items were based on scientific research that had been published in refereed journals, and this raises one last issue to consider. Media attention granted to the non-peer-reviewed comments of climate sceptics disregards the fact that if one disagrees with a certain study, one may attempt to publish their dissenting analysis within the forum of peer-reviewed literature. I recognise that there may be studies published in refereed journals that contradict the scientific research reported in the above cross-section. Notwithstanding, the above analysis highlighted a number of articles reflecting frames constructed with rhetoric of the sceptical countermovement. These press reports perpetuate the myth of a lack of international scientific consensus on anthropogenic climate change-and thereby succeed in maintaining public confusion.
